The effects of osmotic stress on human platelets.
The effect of osmotic stress on human platelets was investigated at 0, 25, and 37 degrees C. The osmolality of the suspending plasma was decreased by adding water or increased by adding sodium chloride or sucrose. After 5 min, isotonicity was restored by dilution with an excess of isotonic phosphate-buffered saline. After centrifugation, the platelets were resuspended in autologous plasma and then incubated for 1 hr at 37 degrees C before assaying the active transport of 5-hydroxytryptamine (5-HT) and the hypotonic stress response. Anisosmotic conditions had a greater effect on the extent of volume reversal in the hypotonic stress test than on 5-HT uptake. At 25 degrees C, only moderate degrees of hypotonicity (0.25 osmol/kg) or hypertonicity (0.59 osmol/kg) were sufficient to depress the hypotonic stress response. In general, platelets tolerated departures from isotonic conditions better at 0 degree C than at the higher temperatures. Furthermore, at 0 and 25 degrees C approximately equiosmolal concentrations of sucrose and sodium chloride depressed the hypotonic stress response to similar extents, but at 37 degrees C high osmolalities (greater than 2 osmol/kg) were tolerated better when the additive was sucrose than when it was sodium chloride. Platelets shrank when subjected to hyperosmotic conditions, but their discoid shape and the peripheral band of microtubules were maintained.